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secondary battery 42 exceeds a reference voltage corresponding to the 
residual capacity continuously for a predetermined reference time at the 
time of boosting charge of the secondary battery 42. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A generation-of-electrical-energy means to output the electrical energy for charge, and the 
secondary power source charged by said electrical energy for charge, The clock circuit which operates 
using the charge energy of said secondary power source, and an electrical-potential-difference 
detection means to detect the electrical potential difference of said secondary power source, In the 
electronic clock which tells said detection residue and demands charge of a secondary power source 
from a user including a residue detection means to perform residue detection of said secondary power 
source based on said detection electrical potential difference said secondary power source The 
rechargeable battery which used the conductive polymer for the electrode is included. Said residue 
detection means The electronic clock characterized by being formed so that the detecting signal of the 
residue corresponding to said reference voltage may be outputted when the reference voltage 
corresponding to the residue of a rechargeable battery was set up beforehand, and said detection 
electrical potential difference carries out predetermined conventional-time continuation and exceeds 
reference voltage. 

[Claim 2] It is the electronic clock characterized by outputting the detecting signal of the residue 
corresponding to said reference voltage when two or more reference voltages which were equivalent to 
the residue of a rechargeable battery beforehand are set up, as for said residue detection means, said 
detection electrical potential difference carries out predetermined conventional-time continuation of the 
predetermined reference voltage in claim 1 and it exceeds. 

[Claim 3] It is the electronic clock characterized by said residue detection means setting up said 
conventional time for every reference voltage in claim 2. 

[Claim 4] A generation-of-electrical-energy means to output the electrical energy for charge, and the 
secondary power source charged by said electrical energy for charge, The clock circuit which operates 
using the charge energy of said secondary power source, and an electrical-potential-difference 
detection means to detect the electrical potential difference of said secondary power source, In the 
electronic clock which tells said detection residue and demands charge of a secondary power source 
from a user including a residue detection means to perform residue detection of said secondary power 
source based on said detection electrical potential difference The charge cutoff switching means which 
stops the charge to a secondary power source from said generation-of-electrical-energy means is 
included. Said secondary power source The rechargeable battery which used the conductive polymer for 
the electrode is included. Said residue detection means The electronic clock characterized by being 
formed so that charge of a secondary power source may be temporarily suspended by said switching 
means, the residue of a rechargeable battery may be detected based on the damping property of the 
detection electrical potential difference at this time and the detecting signal of a residue may be 
outputted. 

[Claim 5] A generation-of-electrical-energy means to output the electrical energy for charge, and the 
secondary power source charged by said electrical energy for charge, In the electronic clock which tells 
said detection residue and demands charge of a secondary power source from a user including the clock 
circuit which operates using the charge energy of said secondary power source, and a residue detection 
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means to perform residue detection of said secondary power source A current detection means to 
detect the charging current from said generation-of-electricahenergy means to a secondary power 
source is included. Said secondary power source The rechargeable battery which used the conductive 
polymer for the electrode is included. Said residue detection means The electronic clock characterized 
by being formed so that the charge energy to said rechargeable battery may be calculated based on said 
charging current and charging time, the residue of a rechargeable battery may be detected based on this 
charge energy and the detecting signal of a residue may be outputted. 

[Claim 6] In the approach of detecting the residue of said rechargeable battery in case boosting charge 
of the rechargeable battery which used the conductive polymer is carried out to an electrode using a 
charge means When the process which detects the electrical potential difference of said rechargeable 
battery, and two or more reference voltages which were equivalent to the residue of a rechargeable 
battery beforehand were set up, and said detection electrical potential difference carries out 
predetermined conventional-time continuation and exceeds reference voltage, The residue detection 
approach of the rechargeable battery in the electronic clock characterized by including the process 
which detects the residue corresponding to said reference voltage as a residue of a rechargeable 
battery. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electronic clock which carried the generator style, 

and its charge approach. 

[0002] 

[Description of the Prior Art] In the conventional electronic clock, the electrical and electric equipment 
used as the energy source of a clock drive is supplied from the cell. However, exchange is needed when 
a cell uses up energy. 

[0003] For this reason, development of the electronic clock which carried the generator style which 
produces electrical energy required for a clock drive is performed. The automatic volume generator style 
generated by what charges a rechargeable battery as this type of an electronic clock, using a solar 
battery as a generator style, natural motion of a user's arm, etc. is carried, and there are some which 
charge a rechargeable battery with that output. There is not only no need for a troublesome changing 
battery, but these electronic clocks attract attention also from a viewpoint of saving resources and 
environmental protection in order not to produce trash, such as a used cell. 

[0004] Usually, the device which detects and displays the residue of a rechargeable battery on this type 
of electronic clock is established. And when the remaining charges of a rechargeable battery become on 
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about 3 hours, one day, the 2nd, the 3rd, etc., this is detected, a residue display is given to a user and 
charge of a rechargeable battery is urged. 

[0005] If the residue of a rechargeable battery decreases extremely especially as it was called 3 or less 
hours, a user needs to perform boosting-charge actuation which charges a rechargeable battery quickly. 
For example, the battery-run clock using the solar battery as a charge device turns and generates a 
solar battery to the light source, and charges a rechargeable battery. Moreover, the electronic clock 
which carried the automatic volume generator style shakes and generates a clock, and charges a 
rechargeable battery. Such boosting-charge actuation is performed until a residue display reaches a 
predetermined value. In order to ensure this charge at this time, it is necessary to perform residue 
detection of a rechargeable battery correctly. 
[0006] 

[Problem(s) to be Solved by the Invention] Usually, the residue of said rechargeable battery is detected 
using the terminal voltage. Since terminal voltage reflects a charge correctly as a rechargeable battery 
when a capacitor etc. is used, residue detection stabilized only by seeing this terminal voltage can be 
performed. 

[0007] However, the rechargeable battery which used the conductive polymer for the electrode came to 
be used as a rechargeable battery for clocks in recent years. In this polymer battery, the electrical- 
potential-difference value has the property of it being unsteady and changing until terminal voltage is 
stabilized on the electrical potential difference according to a charge, in order to perform charge and 
discharge using doping of electrolytic-solution ion unlike the conventional chemical cell. Therefore, at 
the time of boosting charge, even if it was only going to perform residue detection from the electrical 
potential difference, there was a problem that an exact residue was undetectable. 
[0008] Terminal voltage starts quickly at the time of boosting charge, and this type of especially 
rechargeable battery has the property of settling in the stabilization electrical potential difference 
corresponding to the charge of after that truth. For this reason, when the detection electrical potential 
difference was displayed accidentally [ value / than an actual residue / larger ] when residue detection 
was performed [ only / reference voltage ], and sufficient charge was not made, there was a problem 
that a user stopped boosting-charge actuation in many cases. In this case, since an electronic clock 
becomes insufficient [ a charge ], before a user knows, the trouble where a clock will stop generates it. 
[0009] This invention is made in view of such a conventional technical problem, and when carrying out 
boosting charge of the rechargeable battery which used the conductive polymer for the electrode, the 
purpose detects the residue certainly and is to offer the electronic clock about which a user can be told, 
and its residue detection approach. 
[0010] 

[Means for Solving the Problem] In order to attain said purpose, invention according to claim 1 A 
generation-of-electrical-energy means to output the electrical energy for charge, and the secondary 
power source charged by said electrical energy for charge, The clock circuit which operates using the 
charge energy of said secondary power source, and an electrical-potential-difference detection means 
to detect the electrical potential difference of said secondary power source. In the electronic clock 
which tells said detection residue and demands charge of a secondary power source from a user 
including a residue detection means to perform residue detection of said secondary power source based 
on said detection electrical potential difference said secondary power source The rechargeable battery 
which used the conductive polymer for the electrode is included. Said residue detection means The 
reference voltage corresponding to the residue of a rechargeable battery is set up beforehand, it is 
formed so that the detecting signal of the residue corresponding to said reference voltage may be 
outputted, when said detection electrical potential difference carries out predetermined conventional- 
time continuation and exceeds reference voltage, and it is characterized by performing correctly residue 
detection at the time of the boosting charge of said rechargeable battery. 

[001 1] In claim 1, when two or more reference voltages which were equivalent to the residue of a 
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rechargeable battery beforehand are set up, said detection electrical potential difference carries out 
predetermined conventional-time continuation of the predetermined reference voltage and said residue 
detection means exceeds invention according to claim 2, it is characterized by outputting the detecting 
signal of the residue corresponding to said reference voltage. 

[0012] Invention according to claim 3 is characterized by said residue detection means setting up said 
conventional time for every reference voltage in claim 2. 

[0013] A generation-of-electrical-energy means by which invention according to claim 4 outputs the 
electrical energy for charge, The secondary power source charged by said electrical energy for charge, 
and the clock circuit which operates using the charge energy of said secondary power source, In the 
electronic clock which tells said detection residue and demands charge of a secondary power source 
from a user including an electrical-potential-difference detection means to detect the electrical 
potential difference of said secondary power source, and a residue detection means to perform residue 
detection of said secondary power source based on said detection electrical potential difference The 
charge cutoff switching means which stops the charge to a secondary power source from said 
generation-of-electrical-energy means is included. Said secondary power source The rechargeable 
battery which used the conductive polymer for the electrode is included. Said residue detection means 
Charge of a secondary power source is temporarily suspended by said switching means, it is formed so 
that the residue of a rechargeable battery may be detected and the detecting signal of a residue may be 
outputted based on the damping property of the detection electrical potential difference at this time, 
and it is characterized by performing correctly the residue display at the time of the boosting charge of 
said rechargeable battery. 

[0014] A generation-of-electrical-energy means by which invention according to claim 5 outputs the 
electrical energy for charge, The secondary power source charged by said electrical energy for charge, 
and the clock circuit which operates using the charge energy of said secondary power source, In the 
electronic clock which tells said detection residue and demands charge of a secondary power source 
from a user including a residue detection means to perform residue detection of said secondary power 
source A current detection means to detect the charging current from said generation-of-electrical- 
energy means to a secondary power source is included. Said secondary power source The rechargeable 
battery which used the conductive polymer for the electrode is included. Said residue detection means 
Based on said detection electrical potential difference and charging current, the charge energy to said 
rechargeable battery is calculated. It is formed so that the residue of a rechargeable battery may be 
detected based on this charge energy and said detection electrical potential difference and the 
detecting signal of a residue may be outputted, and it is characterized by performing correctly the 
residue display at the time of the boosting charge of said rechargeable battery. 

[0015] In the approach of detecting the residue of said rechargeable battery in case invention according 
to claim 6 carries out boosting charge of the rechargeable battery which used the conductive polymer to 
an electrode using a charge means When the process which detects the electrical potential difference of 
said rechargeable battery, and two or more reference voltages which were equivalent to the residue of a 
rechargeable battery beforehand were set up, and said detection electrical potential difference carries 
out predetermined conventional-time continuation and exceeds reference voltage, It is characterized by 
performing correctly residue detection at the time of the boosting charge of said rechargeable battery 
including the process which detects the residue corresponding to said reference voltage as a residue of 
a rechargeable battery. 
[0016] 

[Function] According to the electronic clock of claim 1 , a secondary power source is charged by the 
charge electrical energy outputted from a generation-of-electrical-energy means. And a clock circuit 
operates using the charge energy of said secondary power source. 

[0017] Based on the electrical potential difference of said secondary power source, a residue detection 
means detects the residue of a secondary power source, and tells a user about it. 
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[0018] Thereby, if a detection residue decreases, a user will perform boosting-charge actuation to a 
secondary power source until the residue returns to predetermined level. 

[0019] When it is the configuration that said secondary power source contained the rechargeable 
battery which used the conductive polymer for the electrode at this time, time amount is taken and the 
electrical potential difference of the rechargeable battery at the time of boosting charge is changed until 
it is stabilized on the electrical potential difference corresponding to a charge. 

[0020] In this invention, the reference voltage corresponding to the residue of this rechargeable battery 
is set up beforehand, and when a detection electrical potential difference carries out predetermined 
conventional-time continuation and exceeds reference voltage, for the first time, the rechargeable 
battery concerned judges that it charged to the charge corresponding to reference voltage at least, and 
has composition which outputs the detecting signal of a residue. Thereby, a user can be correctly told 
about the residue at the time of the boosting charge of a rechargeable battery. 
[0021] In addition, according to invention of claim 2, two or more reference voltages are set up, for 
example corresponding to the residue of rechargeable batteries, such as 3 hours, one day, and two etc. 
days, and when the detection electrical potential difference of a rechargeable battery carries out 
predetermined conventional-time continuation and exceeds predetermined reference voltage, the 
detecting signal of the corresponding residue is outputted. Thereby, the charge of a rechargeable 
battery can be correctly displayed over a multistage story at the time of boosting charge. 
[0022] In addition, according to invention of claim 3, residue detection of a rechargeable battery can be 
more correctly performed by setting up said conventional time for every reference voltage. 
[0023] Charging efficiency gets worse, so that especially the electrical potential difference at the time 
of charge of a polymer battery turns into a high electrical potential difference. For this reason, as for 
said conventional time, it is desirable to set up the conventional time by the side of the high voltage for 
a long time. 

[0024] Moreover, according to invention of claim 4, charge of a secondary power source is temporarily 
suspended including the charge cutoff switching means which stops the charge to a secondary power 
source from a generation-of-electrical-energy means at the time of boosting charge. And the residue of 
a rechargeable battery is detected based on the damping property of the detection electrical potential 
difference at this time. 

[0025] That is, in the rechargeable battery which used the conductive polymer for the electrode, when 
boosting charge is suspended, the voltage level has the property of attenuation to the electrical 
potential difference corresponding to a true charge. Therefore, the true residue of a rechargeable 
battery can be correctly predicted by detecting the damping property at this time. 
[0026] Moreover, according to invention of claim 5, the charge energy to a rechargeable battery is 
calculated based on the charging current and the charging time from a generation-of-electrical-energy 
means to a secondary power source. And based on this charge energy, the true residue of a 
rechargeable battery is detected, and it is constituted so that the detecting signal of a residue may be 
outputted. 

[0027] Thus, also by detecting the charge energy actually supplied to a rechargeable battery, the true 

charge of a rechargeable battery can be detected and a residue display can be performed. 

[0028] Moreover, according to invention of claim 6, the residue detection approach like claim 1 which 

can detect correctly the residue of the rechargeable battery at the time of boosting charge can be 

acquired. 

[0029] 

[Example] Next, this invention is explained to a detail taking the case of the case where it applies to the 
electronic wrist watch of an analog-display mold. 

[0030] The generation-of-electrical-energy means 10 used for the electronic clock of an example and 
the movement device 60 are shown in 1st example drawing 2 . 

[0031] This generation-of-electrical-energy means 10 contains the rotation spindle 12 of a hemicycle 
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attached in the cope plate within clock housing free [ rotation ], the wheel train device 14 in which 
rotation of this rotation spindle 12 is accelerated, and the generator 16, with which the rotation drive of 
generation-of-electrical-energy Rota 18 is carried out by this wheel train device 14. 

[0032] And if a user carries an electronic clock and moves an arm, the rotation spindle 1 2 will rotate and 
the kinetic energy at that time will serve as rotation of the drawing Nakaya mark direction. It accelerates 
rotation of this rotation spindle 12 about 100 times according to the wheel train device 14, and it is 
transmitted to generation-of-electrical-energy Rota 18. And the magnetic flux interlinked to a magneto 
coil 22 through the generation-of-electrical-energy stator 20 by high-speed rotation of generation-of- 
electrical-energy Rota 18 which consisted of permanent magnets of N pole and the south pole changes. 
[0033] If magnetic flux changes, alternating voltage will be outputted by electromagnetic induction from 
a magneto coil 22, this alternating voltage will be rectified by the rectifier diode 30 shown in drawing 1 , 
and a rechargeable battery 42 will be charged. Said rechargeable battery 42 constitutes the secondary 
power source 40 with a booster circuit 44 and the auxiliary capacitor 46. 

[0034] If a generator 16 operates as described above, the rechargeable battery 42 is charged with the 
magneto coil 22. When the electrical potential difference of a rechargeable battery 42 is low and does 
not fulfill the drive movable electrical potential difference of a clock with an example, by the booster 
circuit 44, it changes into the high voltage which can clock drive the electrical potential difference of a 
rechargeable battery 42, and the auxiliary capacitor 46 is stored electricity. And the clock circuit 70 
operates by using the auxiliary capacitor 46 as a drive power source. 

[0035] At this time, dividing of the output of the oscillator circuit which used the quartz watch is carried 
out to the oscillating section using a frequency divider, a drive circuit counts that dividing output, and 
the clock circuit 70 turns and outputs the driving pulse from which a polarity differs for every second to 
the drive coil 82 of a step motor 80. 

[0036] Thereby, whenever a driving pulse energizes the step motor 80 shown in drawing 2 , it carries out 
the rotation drive of Rota 86, drives the second hand 104, the minute hand 106, and a hour hand 108 
through the wheel train device 90, and carries out the analog display of the time of day. 
[0037] In such an electronic clock, in order to prevent overcharge of a rechargeable battery 42, the 
limiter circuit 50 which functions as a overcharge prevention means is established in said coil 20 and 
juxtaposition, and forms the bypass circuit to a charge circuit. Including the switching device 52 which 
said limiter circuit 50 turns on a bypass circuit, and is turned off, in the reference value for overcharge 
detection, the charge electrical potential difference of a rechargeable battery 42 is formed so that a 
switching device 52 may be turned on with upper ******. Thereby, the charging current over said 
rechargeable battery 42 will flow this bypass circuit, and overcharge of a rechargeable battery is 
prevented. 

[0038] The conceptual diagram of the pressure-up actuation in said secondary power source 40 is 
shown in drawing 3 . In order to make the clock circuit 70 drive, now, the electrical potential difference 
of at least 1 volt is needed. Unlike the common cell, the rechargeable battery 42 which stores the 
electrical and electric equipment has the property that an electrical potential difference changes 
according to a charge. If a charge falls and an electrical potential difference is less than 1 volt, since the 
energy itself has the insufficient electrical potential difference of a certain thing, a clock will stop. In 
order to make it start and to continue moving a clock for a long time early if possible, it is necessary to 
use without futility the energy which charged the rechargeable battery 42. Then, the pressure up of the 
electrical potential difference of the low condition of a rechargeable battery 42 was carried out using the 
booster circuit 44 to the electrical potential difference of level required for making a clock drive, and it 
has charged to the capacitor 46. 

[0039] The booster circuit 44 of an example continues and carries out the pressure up of this to seven 
1 time [ 3 times to ] as many steps as this, and it passes and it charges the auxiliary capacitor 46 so 
that the electrical potential difference may become more than 1 V, as are shown in drawing 3 and the 
electrical potential difference of a rechargeable battery 42 increases by charge. Similarly, when the 
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electrical potential difference of a rechargeable battery 42 declines by discharge etc., contrary to the 
case of a pressure up, the pressure up of this electrical potential difference was carried out over seven 
steps within the limits of 1 time to 3 times, and it has charged to the auxiliary capacitor 46. 
[0040] Moreover, it is necessary to tell a user about how much [ after ] it continue moving in such an 
electronic clock. For this reason, as for the electronic clock of an example, the current charge of a 
rechargeable battery 42, i.e., the indicator ability to which a clock expresses the residue of how much 
[ after ] to continue moving, is prepared. 

[0041] For [ for this ] residue detection, the electrical-potential-difference detecting element 60 which 
detects the electrical potential difference of a rechargeable battery 42, and the residue detecting 
element 62 which detects the residue of a rechargeable battery 42 based on this detection electrical 
potential difference are formed in the equipment of an example, and it is constituted so that a residue 
detecting signal may be outputted towards the clock circuit 70. 

[0042] As shown in drawing 5 , by pushing the carbon button 92 at the upper right of RYUZU, the clock 
circuit 70 fast forwards the second hand under movement, and it is formed and it is so that the residue 
display of a rechargeable battery 42 may be performed in the amount of rapid traverses. That is, when 
there are three days or more of residues of a rechargeable battery 42, for 30 seconds, the 2nd day or 
more, in a certain case, in a certain case, the second hand will be fast forwarded like 5 seconds for 10 
seconds one day or more for 20 seconds for 3 hours or more in a certain case, and the residue display 
will be performed. Moreover, when a residue is less than 3 hours, it also has the device in which the 
second hand turns into movement for 2 seconds. 

[0043] And when the residue of a rechargeable battery 42 runs short, a user performs boosting-charge 
actuation to a rechargeable battery 42, looking at an indicator display as shown in drawing 5 so that the 
charge of a rechargeable battery 42 may turn into a predetermined basis, for example, the charge of the 
part on the 1st. If the electronic clock of this example which adopted the generation-of-electrical- 
energy means as shown in drawing 2 has such boosting-charge actuation, it performs the body of a 
clock by rotating a swing and the rotation spindle 12. 

[0044] Such residue detection of a rechargeable battery 42 is performed based on the charge electrical 
potential difference of the rechargeable battery 42 usually detected by the electrical-potential- 
difference detecting element 60. When the rechargeable battery 42 consists of capacitors etc., as for 
such detection technique, it is satisfactory, but when it is the rechargeable battery which used the 
conductive polymer for the electrode, it cannot perform exact residue detection. 

[0045] This example is characterized by performing the residue detection correctly, when a rechargeable 
battery 42 is such a polymer battery. 

[0046] The boosting-charge property of the polymer battery 42 used as a rechargeable battery is shown 
in the electronic clock of an example at drawing 4 . As this polymer battery, various kinds of things are 
known, for example, there are the poly acene cell, a Li/PAS cell, a PAS~Li composite / PAS cell, a 
PAS/PAS cell, etc. 

[0047] If this kind of rechargeable battery 42 performs boosting charge, terminal voltage will appear 
greatly from an actual charge. Moreover, when the charge energy of a rechargeable battery is consumed, 
the terminal voltage has the inclination to fall rapidly to the electrical potential difference corresponding 
to a true charge. Therefore, at the time of boosting charge, the phenomenon in which the terminal 
voltage is unsteady up and down occurs. 

[0048] The residue detecting element 62 has set up four reference voltages, Va, Vb, Vc, and Vd, 
corresponding to four residue displays of (A) - (D) of drawing 5 . 

[0049] By the conventional residue detection technique, since it judged that it charged to the setting 
charge and an indicator display was performed when a detection electrical potential difference exceeds 
this reference voltage, an exact residue display was not completed. 

[0050] On the other hand, when a detection electrical potential difference carries out predetermined 
conventional-time continuation and exceeds reference voltage, the residue detecting element 62 of an 
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example judges that the rechargeable battery 42 was charged to the charge corresponding to the 
reference voltage, and it is constituted so that a residue detecting signal may be outputted. 
[0051] For example, if boosting-charge actuation is performed when the residue of a rechargeable 
battery 42 becomes about zero, it is the detection electrical potential difference Vi of a rechargeable 
battery 42. As shown in drawing 4 , it is the 1st reference voltage Va. Exceeding first is t1. It is timing. 
However, in this condition, an electrical potential difference Vi is reference voltage Va immediately after 
that. Since it is less, it is judged that charge for 3 hour is not performed. And detection electrical 
potential difference Vi Reference voltage Va Fixed conventional time ta It is t3 the time of having 
exceeded continuously in between being detected. A residue detecting signal is outputted for the first 
time. Thus, the residue concerned will be displayed on an indicator in the phase where it was checked 
that the predetermined charge had been charged certainly. Consequently, a user becomes possible 
[ performing boosting charge ], trusting the display of an indicator. 

[0052] Said conventional time is the value ta of a proper, tb, tc, and td for every reference voltages Va, 
Vb, Vc, and Vd at this example, respectively, although all may be set [ as opposed to / at this time / 
each reference voltage ] up identically. It has set up. This becomes possible to perform more positive 
residue detection according to the charge level of a rechargeable battery. 

[0053] Charging efficiency gets worse, so that especially the electrical potential difference at the time 
of charge of a polymer battery turns into a high electrical potential difference. For this reason, as for 
said conventional time, it is desirable to set up the conventional time by the side of the high voltage for 
a long time. 

[0054] For this reason, in an example, said each conventional time is set up as follows, 
ta = 10-second tb = 20-second tc = 40-second td = — in addition, drawing 4 is drawn typically for 
explaining the principle of this invention generally for 60 seconds. Therefore, actual t3 -t4, t6 -t7, and t8 
-t9 Spacing becomes long enough rather than it is shown in drawing. 

[0055] The 2nd suitable example of the electronic clock of this invention is shown in 2nd example 
drawing 6 . In addition, the same sign is given to said 1st example and a corresponding member, and the 
explanation is omitted. 

[0056] In the electronic clock of this example, the charge isolating switch 64 is formed in the charge 
circuit turned to the rechargeable battery 42 from the magneto coil 22. And when the residue detecting 
element 62 performs residue detection of a rechargeable battery 42, only a predetermined short time 
turns off a switch 64 and charge of a rechargeable battery 42 is stopped compulsorily. 
[0057] Detection electrical potential difference Vi of the rechargeable battery 42 detected by the 
electrical-potential-difference detecting element 60 at this time It changes, as shown in drawing 7 . 
Namely, it is ta at the time of boosting charge. If a switch 64 is turned off to timing and charge is 
stopped, it is the terminal voltage Vi of a rechargeable battery 42. Attenuation is started towards the 
stabilization electrical potential difference corresponding to a true charge. 

[0058] It can be judged that there are few actual charges, so that the sag after fixed time amount 
progress is large as a property of a polymer battery, after suspending charge. 

[0059] the damping property and the detection electrical potential difference Vi of such [ the residue 
detecting element 62 ] a rechargeable battery 42 from — the stabilization electrical potential difference 
of the rechargeable battery corresponding to a charge — a presumed operation — carrying out — this 
— each reference voltage Va-Vd It compares. And when the electrical potential difference by which the 
presumed operation was carried out exceeds one of reference voltages, the residue detecting signal 
corresponding to the reference voltage concerned is turned and outputted to the clock circuit 70. 
[0060] thus, also by carrying out, residue detection at the time of the boosting charge of a polymer 
battery 42 can be performed correctly. 

[0061] The 3rd suitable example of the electronic clock of this invention is shown in 3rd example 
drawing 8 . 

[0062] In the electronic clock of an example, the ammeter 66 which detects the charging current is 
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formed in the charge circuit turned to the rechargeable battery 42 from the magneto coil 22, and the 
detection value is outputted towards the residue detecting element 62. 

[0063] The residue detecting element 62 calculates the charge energy to a rechargeable battery 42 
based on the detected charging current and the charging time, and the detection electrical potential 
difference amended by carrying out the amendment operation of the detection electrical potential 
difference based on charge energy — said 2nd example — the same — each — reference voltage Va - 
Vd It compares. And when an amendment detection electrical potential difference exceeds one of 
reference voltages, the detecting signal of the corresponding residue is turned and outputted to the 
clock circuit 70. 

[0064] Thus, the residue operation part 62 of an example amends a gone up part of the detection 
electrical potential difference of a rechargeable battery 42 from the calculated charge energy, and is 
carrying out the presumed operation of the electrical potential difference corresponding to a charge, 
thus, also by carrying out, the residue display at the time of the boosting charge of a polymer battery 42 
can be performed correctly. 

[0065] Moreover, a charge electrical potential difference can be presumed from the charge energy which 
can be found from the charging current and the charging time, without using said electrical-potential- 
difference detecting element 62 by table-izing the correlation of charge energy and an electrical 
potential difference beforehand, and memorizing to the residue operation part 62. 

[0066] In addition, this invention is not limited to said each example, and various kinds of deformation 
implementation by within the limits of the summary of this invention is possible for it. 
[0067] For example, although said each example explained taking the case of the thing using a generator 
16 and the rotation spindle 12 as shown in drawing 2 as a generation-of-electrical-energy means, it 
cannot be overemphasized that this invention can be applied also to the electronic clock not only using 
this but various kinds of generation-of-electrical-energy means, for example, a solar battery etc., etc. 
[0068] Moreover, although said example explained as an indicator which indicates by the residue taking 
the case of the case where the second hand for analog displays is used, this invention may be made to 
indicate on a liquid crystal display in addition to this by the residue in an electronic clock liquid crystal 
display type [ for example, ]. 

[0069] Moreover, if needed, IC for voice outputs may be prepared and the voice output of the residue 
may be carried out. 

[0070] Moreover, although said example explained this invention taking the case of the case where it 
applies to a wrist watch, it cannot be overemphasized that this invention can be applied to various 
clocks not only this but other than this, for example, a portable clock etc. 
[0071] 

[Effect of the Invention] As explained above, when carrying out boosting charge of the rechargeable 
battery which used the conductive polymer for the electrode according to this invention, the electronic 
clock about which can detect the residue of a rechargeable battery correctly and a user can be told, 
and its residue detection approach can be offered. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the 1st example of the electronic clock of this invention. 
[Drawing 2] It is the explanatory view showing the important section of the mechanical configuration of 
the electronic clock of an example. 

[Drawing 3] It is the explanatory view showing actuation of the booster circuit of the electronic clock of 
an example. 

[Drawing 4] It is the explanatory view of the charge property at the time of the boosting charge of the 
rechargeable battery which used the conductive polymer for the electrode. 
[Drawing 5] It is the explanatory view of the example of a residue display. 

[Drawing 6] It is the circuit diagram of the 2nd example of the electronic clock of this invention. 
[Drawing 7] It is the approximate account Fig. of the principle of residue detection of the electronic 
clock concerning the 2nd example. 

[Drawing 8] It is the circuit diagram of the electronic clock concerning the 3rd example of this invention. 

[Description of Notations] 

10 Generation-of-Electrical-Energy Means 

40 Secondary Power Source 

42 Rechargeable Battery 

44 Booster Circuit 

46 Auxiliary Capacitor 

60 Electrical-Potential-Difference Detecting Element 
62 Residue Detecting Element 
66 Ammeter 
70 Clock Circuit 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] A generation-of^electrical-energy means to output the electrical energy for charge, 

The secondary power source charged by said electrical energy for charge, 

The clock circuit which operates using the charge energy of said secondary power source, 

An electrical-potential-difference detection means to detect the electrical potential difference of said 

secondary power source, 

A residue detection means to perform residue detection of said secondary power source based on the 
detection electrical potential difference detected with said electrical-potential-difference detection 
means, 

In the electronic clock which tells the detection residue detected with the implication and said residue 
detection means, and demands charge of a secondary power source from a user, 
Said secondary power source, 

The rechargeable battery which used the conductive polymer for the electrode is included, 
Said residue detection means, 

The electronic clock characterized by being formed so that the detecting signal of the residue of said 

rechargeable battery corresponding to said reference voltage may be outputted when the reference 

voltage corresponding to the residue of said rechargeable battery was set up beforehand, and said 

detection electrical potential difference carries out predetermined conventional-time continuation and 

exceeds said reference voltage. 

[Claim 2] In claim 1 , 

Said residue detection means, 

The electronic clock characterized by outputting the detecting signal of the residue of said rechargeable 

battery corresponding to said reference voltage when two or more reference voltages which were 

equivalent to the residue of said rechargeable battery beforehand were set up, and said detection 

electrical potential difference carries out predetermined conventional-time continuation and exceeds 

said predetermined reference voltage. 

[Claim 3] In claim 2, 

Said residue detection means, 

The electronic clock characterized by setting up said conventional time for every aforementioned 
reference voltage. 

[Claim 4] A generation-of-electrical-energy means to output the electrical energy for charge, 
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The secondary power source charged by said electrical energy for charge, 

The clock circuit which operates using the charge energy of said secondary power source, 

An electrical-potential-difference detection means to detect the electrical potential difference of said 

secondary power source, 

A residue detection means to perform residue detection of said secondary power source based on the 
detection electrical potential difference detected with said electrical-potential-difference detection 
means, 

In the electronic clock which tells the detection residue detected with the implication and said residue 
detection means, and demands charge of a secondary power source from a user, 

The charge cutoff switching means which stops the charge to said secondary power source from said 
generation-of-electrical-energy means is included, 
Said secondary power source, 

The rechargeable battery which used the conductive polymer for the electrode is included, 
Said residue detection means, 

The electronic clock characterized by being formed so that charge of said secondary power source may 
be temporarily suspended by said switching means, the residue of said rechargeable battery may be 
detected based on the damping property of said detection electrical potential difference at this time and 
the detecting signal of a residue may be outputted. 

[Claim 5] A generation-of-electrical-energy means to output the electrical energy for charge, 

The secondary power source charged by said electrical energy for charge, 

The clock circuit which operates using the charge energy of said secondary power source, 

An electrical-potential-difference detection means to detect the electrical potential difference of said 

secondary power source, 

A residue detection means to perform residue detection of said secondary power source based on the 
detection electrical potential difference detected with said electrical-potential-difference detection 
means, 

In the electronic clock which tells the detection residue detected with the implication and said residue 

detection means, and demands charge of said secondary power source from a user, 

A current detection means to detect the charging current from said generation-of-electrical-energy 

means to said secondary power source is included, 

Said secondary power source, 

The rechargeable battery which used the conductive polymer for the electrode is included. 
Said residue detection means. 

The electronic clock characterized by being formed so that the charge energy to said rechargeable 
battery may be calculated based on said charging current and charging time, the residue of said 
rechargeable battery may be detected based on this charge energy and the detecting signal of a residue 
may be outputted. 

[Claim 6] In the approach of detecting the residue of said rechargeable battery in case boosting charge 
of the rechargeable battery which used the conductive polymer is carried out to an electrode using a 
charge means, 

The process which detects the electrical potential difference of said rechargeable battery, 

The process which sets up two or more reference voltages which were equivalent to the residue of said 

rechargeable battery beforehand, and detects the residue corresponding to said reference voltage as a 

residue of a rechargeable battery when the detected electrical potential difference carries out 

predetermined conventional-time continuation and exceeds said reference voltage, 

****** — the residue detection approach of the rechargeable battery in the electronic clock 

characterized by things. 
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